Applications in Plant Sciences 2013 1 ( 1 ): 1200235; http://www.bioone.org/loi/apps © 2013 Botanical Society of America Diplarche multifl ora Hook. f. & Thomson (Ericaceae) is an evergreen dwarf shrub 8-15 cm tall that occurs in cold, open habitats on alpine meadows, rocky slopes, or cliffs at elevations of 3500-4800 m. This species is endemic to the eastern Himalayas and northwestern Yunnan Province, China ( Yang et al., 1999 ; Yang and Chamberlain, 2005 ) , one of the 25 global biodiversity "hotspots" ( Myers et al., 2000 ) . Loss of habitat by deforestation and excessive grazing pressure in high-altitude pastures threatens the survival of endemic species and landraces in this region ( Kala, 2000 ) . The wild populations of D. multifl ora are rapidly declining, and most populations of this species are small and scattered in isolated patches throughout this region. Therefore, it is urgent to initiate and establish appropriate conservation management strategies for this species. To contribute to these strategies, we developed 27 novel microsatellite markers (simple sequence repeat [SSR] markers) using the Fast Isolation by AFLP of Sequences COntaining repeats (FIASCO) protocol of Zane et al. (2002) for a conservation genetics study.
METHODS AND RESULTS
Total genomic DNA was isolated from silica gel-dried leaves of a single individual following the cetyltrimethylammonium bromide (CTAB) protocol ( Doyle and Doyle, 1987 ) . The microsatellite loci were isolated based on the FIASCO protocol ( Zane et al., 2002 ) . Approximately 500 ng of total genomic DNA was digested with Mse I (New England Biolabs, Beverly, Massachusetts, USA), and the fragments were ligated to an Mse I AFLP adapter pair (5 ′ -TACTCAGGACTCAT-3 ′ /5 ′ -GACGATGAGTCCTGAG-3 ′ ) at 37 ° C for 2 h with T4 DNA ligase (Fermentas, Burlington, Ontario, Canada). Five microliters of a diluted digestion-ligation mixture (1 : 10) was used for amplifi cation reactions with the adapter-specifi c primer Mse I-N (5 ′ -GATGA-GTCCTGAGTAAN-3 ′ ), with the following cycle program: 95 ° C for 3 min, 30 cycles of 94 ° C for 45 s, 50 ° C for 60 s, 72 ° C for 60 s, with a fi nal extension step of 7 min at 72 ° C. The amplifi ed fragments (200-800 bp) were enriched for microsatellite repeats by magnetic bead selection with 5 ′ -biotinylated (AC) 15 , (AG) 15 , and (AAG) 10 probes. These enriched fragments were amplifi ed again with the Mse I-N primer. The PCR products were purifi ed using an E.Z.N.A. Gel Extraction Kit (Omega Bio-Tek, Guangzhou, China). The purifi ed PCR products with enriched microsatellite repeats were ligated into the pGEM-T vector (Promega Corporation, Madison, Wisconsin, USA) and transformed into DH5 α cells (TaKaRa Biotechnology Co., Dalian, China). Identifi cation of recombinant clones was performed in a blue/white selection assay; positive clones were then tested for microsatellite inserts by PCR with (AC) 10 / (AG) 10 /(AAG) 7 and T7/Sp6 primers and sequenced and analyzed on an ABI PRISM 3730XL DNA sequencer (Applied Biosystems, Foster City, California, USA). A total of 292 clones with positive inserts were sequenced. Among these sequences, 155 (53%) sequences were found to contain microsatellite repeats (SSRs), and 64 of these sequences with suffi cient fl anking regions were suitable for designing locus-specifi c primers using the program Oligo 6 .0 ( Offerman and Rychlik, 2003 ) .
The presence of polymorphisms for all 64 microsatellite loci was assessed in 12 individuals each from two natural D. multiflora populations ( • Premise of the study: Microsatellite markers from the genome of Diplarche multifl ora were developed and characterized to investigate its genetic diversity and population structure. • Methods and Results: Twenty-seven microsatellite loci were isolated from the genome of D. multifl ora using the Fast Isolation by AFLP of Sequences COntaining repeats (FIASCO) protocol. Of these markers, 17 were polymorphic, and the number of alleles for the polymorphic microsatellite markers ranged from two to four, with an average of 2.2 per allele. The observed and expected heterozygosities varied from 0.0000 to 1.0000 and from 0.0000 to 0.7826, respectively. • Conclusions: These polymorphic microsatellite markers will be useful for population genetic studies and for assessing the genetic diversity of this alpine species. Note : T a = annealing temperature. * Displayed polymorphisms in Diplarche multifl ora . # Sequences of these loci were developed and submitted to GenBank as part of an earlier study, but had not been previously published. These loci were reevaluated and characterized in this study. (HWE) and genotypic linkage disequilibrium (LD) between locus pairs according to χ 2 tests were estimated using the same software.
Of the 64 primer pairs tested, 27 were successfully amplifi ed, of which 17 showed polymorphisms and 10 were monomorphic ( Table 1 ) . Of the 17 polymorphic primers, A was two to four, with an average of 2.2, and values for H o and H e ranged from 0.0000 to 1.0000 and 0.0000 to 0.7826, with averages for all samples of 0.4054 and 0.3696, respectively. Nine of the 17 polymorphic microsatellite loci deviated from the HWE ( P < 0.01) ( Table 2 ) , most likely due to the presence of null alleles or limitations on the sample size. Four loci (2.9%) showed signifi cant LD between the pairs of loci ( P < 0.001).
CONCLUSIONS
The 27 microsatellite markers developed in this study are the fi rst set of such markers for D. multifl ora . The 17 identifi ed polymorphic SSR markers are expected to be useful tools for population genetic studies and for assessing genetic variations and population differentiation of D. multifl ora and its allied species, which will help in the establishment of appropriate conservation and management strategies for this alpine species.
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